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The probability that life originated in the single cell was men- 
tioned in the paper presented at the Academy meeting last year. 
It is impossible to conceive of that cell possessing intelligence, but 
it did possess the faculty of procuring and assimilating food and 
reproducing itself. That {t did contain the mysterious element we call 
“life” is indisputable. Although other substances appear to go through 
the same mechanical and chemical processes, they cannot all be called 
“alive.” The fact that a moving drop of hydrochloric acid which 
comes into contact with a particle of glass seems to duplicate the 
— processes of the ameba does not signify its possession 
of life. 

As also stated, the multiplication and combination of similar cells 
necessitated the creation of different but assistive cells. It became 
imperative that these adjutant cells function, at least in the elementary 
stages, solely in the interests of the orginal vital cells—really in the 
interest of “self.” Apparently, only in the higher animals has there 
arisen a factor which more or less frequently demands the deliberate 
sacrifice of self in the interest of others. Commonly this quality 
is represented by the instinctive protection of offspring, though in 
man and occasionally in some animals dominated by man it some- 
times rises above this element and calls for the sacrifice of self 
for the sake of other things, such as individuals and principles. 
Nevertheless, the mechanism for self-preservation and self-propaga- 
tion still exists strongly in practically all individuals, be they 
human or otherwise, and this mechanism normally functions con- 
stantly and beyond either the will or the consciousness of the indi- 
vidual. 

Naturally, this function can be summed up in the word “living” or 
“alive” or “life” but life is essentially embodied in material organisms, 
and thus, in an analytical search for the well-springs of action of the 


*An abridgement of the material presented before the American Academy of 
Optometry at Chicage, Ill., December 3, 1928. 
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animal, we must figuratively and literally dissect it and trace its 
development backward from its highest intellectual attainment to 
its lowest form of existence, study it at its various stages of evolu- 
tionary development and consider the manifold factors which seemed 
essential to each plane. In this manner, it seems more possible to 
hold things in truer perspective and better to note relative values— 
to determine the dominating influences in the individual’s existence. 
It is now known that this study leads back to the original cell. 


The original cell had nothing‘ to do but live and reproduce itself. 
Its environment must have been such that little or no power of 
locomotion was necessary, and its food was absorbed from its sur- 
roundings. Eventually, its food supply may have become lessened, 
and to retain life, it was necessary for similar cells to gather into 
colonies and become co-operative. Even a simple string of similar 
cells has a better opportunity to acquire food, and if these are folded 
so as to form a cup-like arrangement, their chances are vastly im- 
proved. Such forms of life are observable in the plant and animal 
worlds even yet. Sacrifice of independence in the interest of life is 
a common story. 

Quoting from McBride, who, in Creation by Evolution, page 
60, says, “The egg, as we have seen, is a single cell in its essential 
structure, the same as a whole group of single-celled animals termed 
the Protozoa. This cell divides into many cells which cohere and 
form a little hollow ball called the blastula. Similar little balls, 
in which the cells have acquired green coloring matter, roll about in 
the waters of our ditches. The blastula becomes converted into a 
hollow cup called the gastrula by the pushing in of the cells at one 
end. The opening of the cup is called the blastopore. This opening 
is retained throughout life as the anus or vent of the animal, and 
above the anus the tail grows out. The outer layer of the cup forms 
the skin; the brain and the nervous system are at first mere thicken- 
ings in this layer. The inner layer forms the lining of the stomach; 
the rudimentary backbone is only a ridge or folding of this inner 
skin along its upper surface. The mouth is formed as a new opening 
in front; the gill slits are clefts at the sides of the throat; the nose 
and ears are pits in the skin, and behold; we have before us no 
longer a swimming cup but the beginning of the tadpole, which is 
really a very primitive type of fish.” 

Subsequently, further change of circumstances or environment 
necessitated the creation or acquisition of new or different kinds of 
cells, to the end that the original cells might continue to possess 
life. In a broad sense, all other cells in the animal were created 
or acquired for this sole purpose, and this propelling force has led 
to the development of an animal which, in order to live, has, in a 
measure, created its own environment and controls all the resources 
of the earth to satisfy this one function. Practically all the manifold 
activities of the human race are carried on primarily, first, to retain 
life ; second, to reproduce life; and third, to make life more endurable 
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and pleasant. 

In the attainment of this degree of perfection, the original cells 
necessarily delegated to other groups of cell duties which had to be 
carried out more or less voluntarily and consciously. These latter 
cells created a center of control, largely volitional, which we call 
the brain and which directs the activity of the adjutant cells. At 
the same time the original cells gradually submerged themselves 
below the consciousness of the others so as not to hinder their activi- 
ties, and continue to pursue their own vital functions of distribution 
and assimilation of food materials and the ejection of waste products, 
intruding upon the consciousness of the adjutant cellular system only 
when in distress. 

Thus, we see that the animal may conveniently be said to con- 
sist of two great groups of cells, or two cellular systems. These, 
in turn, may be subdivided into such groups as involuntary muscle 
cells, liver cells, lung cells, kidney cells, stomach cells, and so on, on 
the one hand, and voluntary muscle cells, bone cells, the proficient 
sensory cells, brain cells and many others on the other hand. The 
latter were all created upon the insistent demand of the former for 
protection and food, and, upon analysis, are still found to be under 
the domination of what we may call the vital cells to a very large 
extent, so much so that the fact intrudes upon the daily practice 
of the refractionist and must be seriously considered. 

In this analysis we are concerned only with nerve cells and with 
only a particular group of these. Just as there are two major divi- 
sions of cells in general, so are there two major divisions of nerve 
cells in particular, each supplying one of the major cellular groups. 
We are now to study part of the motor division of those nerves 
supplying the first or vital group. 

This system has been variously named sympathetic, vegetative, 
visceral and autonomic. ‘These terms all possess a degree of pro- 
priety, for the system is sympathetic in that it, correlates vital func- 
tions necessary to the well-being of the body as a whole; it is vege- 
tative in that it has to do principally with assimilation, growth and 
decay ; it is visceral in that it is largely concerned with the visceral 
organs; and it is autonomic in that it possesses the power of self- 
government to a marked degree. Indeed, as we have above suggested, 
its powers extend quite beyond its immediate boundaries. Hence, 
the latter term has come to be generally accepted as the most appro- 
priate, and it is here used to cover this system of nerves as a whole. 


It seems most improbable that the original cell possessed a 
nervous system. Its food was very likely obtained by osmosis and 
was chemically diffused throughout the cell body. But when the 
elaboration of the animal took place, nerves became necessary, and, 
obviously, the first nerves had to do with the vital processes, because 
those processes constituted the very life of the individual—they had 
to “carry on” or life just ceased to be. Hence, the autonomic system 
is the oldest system of nerves in the body, and those nerves which 


THE AMERICAN JOURNAL OF OPTOMETRY 


have more recently been added constitute an expansion of processes 
stimulated into existence by and solely for the need of the autonomic 
function. The entire cerebro-spinal system, with the exception of the 
autonomic portion is, in a large measure, subsidiary to functional 
apparatus of which we are normally not conscious!. It is highly 
significant and of the utmost importance to the refractionist that 
an essential part of the visual apparatus is a part of this vital 
autonomic system. 


Gaskell? speaks of some of the ganglia of the autonomic system 
as having migrated out of and away from the cerebro-spinal system, 
and, indeed, they apparently have, but his method of expressing the 
idea does not emphasize the point that they did so only after they 
had built up and surrounded themselves with a subsidiary system, 
the cerebro-spinal which at last reached such a degree of indepen- 
dence that it no longer needed constant conscious supervision. 
Hence, the autonomic centers of control (ganglia) could place them- 
selves nearer the organs they dominated and each neural system 
could fulfill its purpose without too great an interference from and 
dependence upon others. 


The words “too great” are used advisedly, for there is a close 
relationship. Kempf went so far as to say that even personality is 
governed largely by the usually subconscious autonomic system and 
his deductions appear to have a sound basis. Certainly the effect 
upon disposition of malfunctioning vital organs is too well known to 
be questioned. On the other hand, the conscious cerebral system 
affects the functioning of vital organs purely through neural inter- 
ference and can volitionally utterly destroy it, either almost instantly 
or by slow processes such as mechanical injury or powerful poisons 
on the one hand, or “improper living” in its many phases on the 
other. Nevertheless, Langfield has clearly demonstrated that when 
willed action is futile, as in starvation, the autonomic system will 
sacrifice the cerebro-spinal to save or conserve itself. It is likewise 
significant that large areas of the latter can be destroyed and the 
animal still live, whereas Kempf says that “if any division of the 
autonomic apparatus be entirely destroyed the animal dies.” 

Having thus established the importance of this system, we now 
pass on to a brief survey of its form and function. 

There are two major divisions to it. In the early days of 
anatomical research there were discovered two strings of ganglia 
paralleling the spinal cord, one on each side. These were each con- 
nected with the cord and, because of their assumed functions, were 
termed “sympathetic.” Later, due largely to the work of Gaskell, 


1Kempf expresses the thought in these words: “in the higher organisms 
an effective sensori-motor system (autonomic) exists which created and uses 
the cerebro-spinal or projicient sensori-motor system as a means to keep in 
contact with the environment in order that the autonomic apparatus may fulfill 
its biological career.” 

2The Involuntary Nervous System. 
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it was found that there were other fibers emerging from the central 
nervous system, but with no direct connections with the chain of 
ganglia along the cord. They all terminated in ganglia near or 
even in the organs to be supplied. These were termed “para- 
sympathetic.” 

Burton-Opitz classifies the autonomic system as follows: 


“A. The sympathetic chain, situated on each side of the vertebral 
column and consisting of ganglia which are connected by strands 
of fibers. It is divided into: 


(a) Cervical portion, which is placed along the neck and is 
beset with the superior, middle and inferior cervical ganglia. This 
delicate string of non-medullated fibers may pursue an independent 
course along the carotid artery (rabbit) or be intermingled with the 
medullated fibers of the vagus (dog). 


(b) Thoracic portion, consisting of eleven or twelve ganglia, 
the first three of which are united into the large ganglion stellatum. 


(c) Lumbar portion, embracing the three or four ganglia of 
this region. 

(d) Sacrococcygeal portion, formed by an equal number oi 
sacral ganglia terminating with the ganglion coccygeum. 

B. A system of large ganglia, which may be grouped as: 

(a) Cranial, for example, the ganglion ciliare upon the third 
nerve, the ganglion sphenopalatinum upon the second branch of the 
trigeminus, the ganglion oticum et ganglion submaxillare upon the 
third branch of the same nerve. The vagus and glossopharyngeus 
also embrace certain fibers which connect with the sympathetic 
system. 

(b) Thoracic, for example, the plexus cardiacus upon the arch 
of the aorta. 

(c) Abdominal, for example, the plexus solaris, embracing the 
right and left suprarenal, the superior mesenteric, the celiac and cer- 
tain smaller ganglia in the region of the stomach. The greater and 
lesser splanchnic nerves unite this complex with the thoracic gang- 
lia. The distalmost ramifications of the sympathetic system in this 
region form the plexuses of Meisner and Auerbach. 

(d) Pelvic, for example, the ganglion hypogastricum.” 

Kempf* says: “The autonomic apparatus, in this study, is con- 
sidered to conclude the digestive system with its secretory glands 
and the liver for the intake, assimilation, and storing of energies 
(glycogen) and the elimination of waste products; the entire cir- 
culatory system and the kidneys and sweat glands for the circulation 
of working supplies and the elimination of endogenous waste prod- 
ucts; the respiratory system for the necessary intake and elimination 
of gases; the sex organs and pituitary glands for reproduction and 
growth of the body; the glands of internal secretion, such as the 
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adrenals, thyroid, parathyroids, for the regulation of metabolism in 
emergencies and otherwise; the unstripped parts of the skeletal muscle 
cells which maintain the postural tonus of the muscles and contribute 
largely to the expenditure of energy and production of body heat; 
the tear glands and muscles of the iris. These immensely compli- 
cated systems are all woven into one functional apparatus by the 
autonomic nervous system and it includes all the vital organs except 
that part of the cerebro-spinal nervous system which co-ordinates the 
projicient functions of the organism.” 


It is odd that the latter has omitted to mention so important 
and unique a part of this system as that supplying the ciliary muscles. 
Surely any work devoted to the effect of the autonomic system upon 
personality is incomplete without giving due consideration to one of 
the chief causes of unbalanced functions and disturbed psychic har- 
mony. Stress in the visual system often affects personality very 
decidedly. 


It is an important fact that, seemingly, fibers run both from the 
sympathetic and para-sympathetic ganglia to every or nearly every 
organ supplied by the autonomic system. These fibers terminate in 
contractile tissues antagonistic to one another. Thus, in the case of 
the heart, the vagus nerve (from the bulbar autonomic) is inhibitory, 
while the spinal sympathetic is acceleratory. The sacral para-sympa- 
thetic contracts the lower part of the large intestine, while the spinal 
relaxes it. The sacral relaxes the exit from the bladder; the spinal 
contracts it, and so on. It is apparent that while this antagonism 
does exist, it is regulatory and even assistive; at least, as far as 
the preservation of the animal is concerned. 


In the case of the eye, there are fibers which descend from the 
cerebral system, presumably the cortical region, emerge from the 
eighth cervical section of the spinal cord (or first thoracic), pass into 
the inferior cervical ganglion, proceed upward from it through the 
middle cervical ganglion to the superior cervical ganglion; from there 
they continue upward and pierce the Gasserian ganglion. They use 
the ophthalmic branch of the fifth nerve from this ganglion to reach 
the orbit and near the eyeball they leave this branch as the long 
ciliary nerves and penetrate the eye and terminate in the radial mus- 
cles of the iris, thus being in a position to bring about dilatation of 
the pupil. These fibers are spinal sympathetic. 


On the other hand, the para-sympathetic fibers connected with 
the circular fibers of the iris originate in the Edinger-Westphal por- 
tion of the oculomotor (3rd) nucleus (one could carry their con- 
nector fibers backward to the superior colliculus, or pregemina, and 
from there to the calcarine cortex) and proceed forward to the ciliary 
ganglion and from this to the iris, thus being in a position to cause 
contraction of the latter, and in direct opposition to the spinal 

“3The Autonomic Function and Personality.” 
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sympathetic. 

The associative action of these fibers, which are involuntary, with 
those fibers (mesial) of the third nucleus which bring about con- 
traction of the circular fibers of the ciliary, which seem to be both 
voluntary and involuntary, is too well known to justify elaboration. 


Villiger says: “Within recent years evidence has been brought 
forward showing that the sympathetic fibers also run to voluntary 
muscle fibers. This may produce a double innervation of each volun- 
tary muscle fiber (J. Boeke, ’09, 13). Or, according to John Hunter 
(724), only a fraction of all the fibers of a voluntary muscle receive 
a sympathetic innervation. This is an important subject, which is 
still undecided.” He mentions no specific areas. 


Now, since it is true that throughout the visceral organs the 
sympathetics and para-sympathetic are antagonistic, and since it is 
true that the same condition exists in the light-regulatory apparatus 
of the eyes, and since the anatomy of the ciliary body is perfectly 
constructed to carry out the identical function, is it not reasonable 
to assume that the ciliary muscle, which is a compound muscle 
consisting of both radial and circular fibers, also receives a dual 
innervation and that this innervation is derived from both sympa- 
thetic and para-sympathetic fibers? It would be rather odd if nature, 
aiter constructing an elaborate system of antagonistic yet reciprocal 
structures throughout the vital processes of the body, constructed a 
similar mechanism in the eye but failed to give it the dual innervation 
characteristic of all other similar structures. 


There has recently come to light evidence that nature did not 
fail in this instance, though it must be admitted that anatomical 
proof with regard to direct nerve connection is still lacking. This 
evidence all points to a separate innervation of the radial or meridonal 
fibers of the ciliary, and there seems no alternative but to conclude 
that this innervation is reached via the spinal sympathetic and that 
the particular nerve involved is the same one which supplies the 
radial muscles of the iris. For there seems to exist a relationship 
between the radial muscles of the iris and the meridional muscles 
of the ciliary which is precisely similar to that existing between the 
circular fibers of the two systems. 


As follows, we marshal items which seem to have a bearing upon 
this hypothesis. Some of them seem inconsequential, but in the aggre- 
gate they appear sufficiently pertinent to merit rather definite con- 
clusions. 

1. We have seen that the autonomic nervous system is most 
vital for the maintenance of life. It was observed that the eye derives 
part of its nerve supply from both divisions of the autonomic system. 
That part (para-sympathetic) supplying the circular fibers of the 
ciliary does not seem sufficiently well developed to act alone and 
to accomplish the necessary results involuntarily and automatically 
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hence, the voluntary system is called upon to augment its power. 
Or, one can reverse this reasoning and say that the voluntary func- 
tion is not fully developed and that the involuntary must still assist it. 


2. On the other hand, the spinal sympathetic seemingly needs 
no voluntary assistance in the part we know positively it acts—the 
radial muscles of the iris. It apparently is entirely sufficient unto 
itself. Is it logical to assume that a portion of the vital nervous 
mechanism of the body is distributed to the eyes solely to effect 
dilatation of the pupil, which could hardly be called a vital act? 
Is it not more reasonable to believe that it actively participates 
in the more vital function of accommodation, especially when the 
mechanism for such a function is apparently prepared for it and an 
analogous condition exists in another part of the eye itself and in 
other portions of the body? 

3. It has been said that the autonomic system will, where neces- 
sary, sacrifice the cerebro-spinal system in order to preserve itself. 
It is known that the sight portion of the visual system will be sacri- 
ficed to a large degree when it becomes apparent that no amount 
of effort on the part of the autonomic apparatus will give clear 
vision, especially when such action is antagonistic to binocular single 
vision, for the latter is more essential to the preservation of life than 
the former. If we are correct in our reasoning, there is no sacrifice 
of vision comparable to that involved in those cases where the spinal 
sympathetic dominates the accommodation of the eye through action 
upon the meridional fibers of the ciliary. These are cases of pro- 
gressive myopia. 

4. In so-called hyperopic eyes the circular fibers of the ciliary 
are well developed, whereas the meridional fibers are attenuated. In 
so-called myopic eyes the converse is true, the meridional fibers being 
the large, heavy ones. It is*in the latter cases that atropine has no 
apparent effect unless it be to stimulate accommodation, and the 
refractionist who uses it prescribes stronger minus lenses than are 
actually required. (And that I have repeatedly seen and there are 
many of our men who have reported the same thing. My assistant 
had a myope the other day where he cut down the correction which 
was given under atropine two diopters and a half; he reduced it from 
10 to 7.5.) On the contrary, the refractionist who does not use atro- 
pine can usually succeed in actually reducing the apparent myopia 
when he uses the more recently developed methods employed for that 
purpose. Such eyes have widely dilated pupils, which would be a 
natural concomitant of ciliary meridional fiber activity if our deduc- 
tions are correct, and some refractionists assert that the pupil narrows 
as the pseudo-myopia is reduced, another natural concomitant. 

5. It is easy to understand the failure of the atropinist to achieve 
results when we consider (a) that atropine paralyses chiefly the para- 
sympathetic fibers and stimulates the spinal sympathetics; (b) evi- 
dence of this is the apparent increase of myopia; (c) the para-sympa- 
thetic fibers form a synapse in the ciliary ganglion and that is the 
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portion the atropine attacks: (d) the spinal sympathetics effect a 
synapse in the cervical ganglion and atropine cannot touch this even 
if it were susceptible to atropine, which it apparently is not, 


6. While it appears to be true that the circular fibers of the 
ciliary are subject to spasm, it should be remembered again that 
the innervation of these fibers partakes of many of the characteris- 
tics of the voluntary nervous system and that spasm or cramps of 
this system are of shorter duration and not as complete but are 
more susceptible to reduction than spasms of the autonomic system. 


On the other hand, the innervation of the meridional fibers, if 
our hypothesis is correct, is purely autonomic and for that reason 
is much more given to stubborn tetanic states. It has been repeatedly 
pointed out that heightened tonus of the autonomic system can be 
prolonged indefinitely, and apparently that is especially true of those 
parts not as closely linked with voluntary activity as in the third 
nuclear area. The brutal indifference of this system to the acuity 
factor which we find in the cases in mind and which extends over a 
period of many years bears out the theory and it also tends to sub- 
stantiate the idea that anything which stands in the way of autonomic 
safety bids fair to be destroyed. Again, we point out that binocular 
single vision is far more important to the human animal than 
perfect acuity. 

7. In speaking of the antagonism of the sympathetics and the 
para-sympathetics in the ciliary muscle, it was not intended to con- 
vey the idea that this antagonism represents action so opposed that 
opposite results are obtained, as in several other areas mentioned. In 
this case the effect is augmentative or assistive. The design is to 
produce increased refractive power of the lens and both routes are 
used for this purpose. Probably the choice of routes depends upon 
which dominates in the individual or upon other factors in connec- 
tion with the visual apparatus. We have good reason to believe 
that the status of the extrinsic muscles, especially the internal recti, 
plays a vital part. 

Just how both produce increased refraction is as yet an unsolved 
problem. It is possible that the circular fibers contract first and 
that the meridional fibers draw the choroidal attachment of the sus- 
pensory ligament forward and thus doubly insure relaxation of the 
capsule, or it may be that the circular fibers of the ciliary control 
these ligaments attached to the posterior half of the capsule and 
the meridional control the ligaments attached to the anterior half of 
the capsule. While this is a pretty theory, it does not seem to be 
borne out by anatomists, though Quain‘ speaks of “bundles of fibers 
which pass meridionally inwards towards the margin of the lens, 
some reaching and extending a short distance over its anterior sur- 
face, others just reaching its posterior surface, and others again 
occupying intermediate positions at the margin,” and some diagrams 
of the accommodative apparatus show what appears to be an antero- 
posterior lacing of these fibers, those from the front surface of the 
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capsule extending far back to the pars ciliaris retinae region, while 
those from the posterior surface cross the former and proceed in a 
direction which should cause them to terminate at a point anterior 
to the equatorial plane of the lens, or approximately at the circular 
fibers of the ciliary. 

Now, what is the significance of this hypothesis concerning the 
dual innervation of the ciliary? Nothing more or less than a com- 
plete revision of our ideas with regard to methods for detecting 
the true refractive and muscular status of the visual system. Indeed, 
it concerns our very understanding of this status and upsets our 
complacency relative to results obtained by the more or less stereo- 
typed systems used heretofore. Those who subscribe to and utilize 
the newer means of determining the actual state of affairs in the 
visual apparatus have been confounded by the discovery that past 
records of individual cases are often worthless, and that statistics 
based upon such records are useless and often misleading. 

It is not appropriate at this time to discuss the means used to 
abolish the tetanic conditions mentioned but we are fortunate in 
having such means at our disposal. Though perhaps not perfect as 
yet, they suffice for the time being. 


“4Quain’s Anatomy,” page 257, Vol. III, Part II, Edition XI. 
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THE F-L TEST, AND MY EXPERIENCES WITH IT* 


Oscar L. McCulloch, Opt. D., F. A. A. O., 
Holyoke, Mass. 


Of all the tests which were ever devised, the F-L test to me is at 
once the most informative and also the most mystifying. There 
is so much information which is forthcoming from the use of it 
intelligently in an ocular examination that it would seem to me that 
no examination can be complete without it. That is particularly 
true when it is used in conjunction with the kratometer which has 
so many variations of prism that almost any combination can be 
obtained which may be necessary to follow the vagaries of a pair 
of human eyes. 

Perhaps my experience has been particularly unfortunate with 
those patients who have read F-L to me when I have had the normal 
204 of prism power base-out in the slides of the Kratometer and the 
septum set at the proper distance from the eyes. At any rate, I 
have the shudders now when it happens, and, of course, that is 
rarely as you will ascertain from the following. 

Let me give in detail as to what has happened to a patient of 
mine who read F-L. This was a young lady 21 years of age who 
came in for a consultation in July, 1926. She gave me the history 
of having had diplopia come upon her suddenly while she was on 
the street the Saturday evening before. Thinking that it was some- 
thing which would soon pass away, she went home and to bed. The 
following morning the same condition existed as long as she at- 
tempted to use the eyes at any distance greater than three feet. 

At the near point, she obtained single binocular vision, but it was 
accompanied with headache. The ophthalmoscope used most dili- 
gently revealed nothing abnormal in either fundus and the fields 
seemed to be negative according to the Stereo-Campimeter. I was 
not satisfied and sent her on to the ophthalmologist who reported 
that he could discover nothing abnormal and that there positively 
was no condition even simulating choked disc, which was, of course, 


the thing we were particularly looking for. 


*An abridgement of the material presented before the American Academy of 
Optometry at Chicago, II!., December 4, 1928. 
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I then sent her on to a general physician who at my suggestion 
did a Wasserman and found it negative. All other tests which he 
made during his examination were also without any information 
which would lead one to think that there was a brain disturbance. 
In the light of this information, I thought it was safe to provide with 
base-in Kratometer work, in order to build up the abduction. 


The phoria at this time registered 74 esophoria at 20 feet and 
94 at 14 inches without correction, as she was wearing no correction 
at this time. There was no difficulty in persuading her to accept 
plus 1.00 D. sphere for the right eye and the same sphere with a 
plus 0.50 D. cyl. at axis 180 for the left. With those, she obtained no 
better vision than without, which was 20/20 for the right and 20/30 
for the left. This acuity in the leit eye had never been higher than 
20/30, as I had previously refracted her in 1921 and was unable to 
give more than a plus 0.25 D. sph., on the right and a plus 0.75 D. 
sph., on the left, which did not change the acuity of vision. These 
were prescribed for near work, as she was a weaver complaining of 
headache. When she came to me this time, she had lost the glasses 
some year or so ago and due to the industrial situation had not seen 
her way clear to have me prescribe another pair. 


The new correction made the phorias read 64 Es, at distance 
and near, and seemed to lengthen the distance at which she could 
see singly to about four feet. These were prescribed for constant 
wear, and she was given daily base-in treatment with the Kratometer. 
The abduction at near to start with was only 14 nd within ten days 
had increased to 64 with excellent recovery. Then we commenced 
with base-in work at 20 feet, using the least amount of base-out 
prism to obtain single binocular vision, and then working the base-in 
prism against this combination. Abduction increased gradually until 
in the latter part of August the diplopia disappeared. 


At various intervals, at my request, the patient came in and each 
time I found the abduction fairly satisfactory as to amount and 
quality both for distance and near. Fusion of the F-L card with 
the proper amount of prism was accomplished so that the “E” 
was a perfect one. Also the symptoms of headache and nausea had 
entirely disappeared and had not recurred. The phorias remained 
about the same. 


The next chapter in the case happened in this manner. About a 
year had elapsed since the diplopia had disppeared, when suddenly 
the headaches and diplopia returned. Being so severe as to necesi- 
sitate the calling of the family physician who tried to alleviate the 
headache and nausea for a day or so and then sent the patient to an 
ophthalmologist in Springfield. He found that the disc was choked 
and the case exhibited nearly all the characteristics of brain tumor. 
His advice was to have her taken to the Boston Eye and Ear In- 
firmary for treatment, which was done. There the tumor was located 
and an operation performed for its removal. This was only partially 
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successiul, and the operation has leit the patient totally blind, totally 
deaf in one ear, and the sense of taste and smell destroyed. Her 
family was told that there was no hope of recovery and she was 
sent home. At the present time, the patient suffers recurrent attacks 
of pains which are worse each time, and at the present it looks as 
if the end was near. 


Perhaps, as the result of this vivid experience, I became very 
watchful for all patients who read F-L. At any rate, the next one 
exhibited no symptoms which would lead one to think of a brain dis- 
turbance, except the reading of F-L. As there was no correction | 
needed, the patient was referred to his family physician. About a 
month later the patient, a boy, died of cerebro spinal meningitis. : 


One more similar case is today in the state hospital for the 
insane, and he complained of nothing more than the regular symptoms } 
of needing a change in his correction. This was done and afforded } 
him eye comfort. In about six months he began to act strangely, 
and it was necessary to commit him. From last reports, he is improv- } 
ing, so at least this probably is not a brain tumor. 


Recently in checking over a patient who has an albuminuric 
retinitis for a physician who is taking care of her, I also found that 
she read F-L. Knowing her condition to be a serious complicated 
type of nephritis and with the past experience with those who have 
read F-L, it would be a logical opinion that she was getting ready 
for another cerebral hemorrhage. She has already had one some six 
months go, but recovered from it so that there was no impairment 
of speech or use of the various muscles involved. 


In summing up, I would like to draw attention to a few pitfalls 
which one is apt to find. In the first place, there are some patients 
who read F-L who would seem to come into the above classification. 
Always it must be made absolutely sure that the patient sees the 
F and L simultaneously, or else it is not the type of case which 
I have been discussing. 

For instance, there could be an alternating squint in which the 
patient first reads F and then L, but there would be a period of time 
between the seeing of one letter as compared with the other. Some- 
times, the alternations are so rapid that it seems as if the two letters 
were seen simultaneously. We have the actual deviation to guide 
us in our diagnosis, however, in these cases and, therefore, there 
should be but little trouble in distinguishing them from the real 
simultaneous F-L type. 

Undoubtedly you men who have used a Kratometer have experi- 
enced the phenomenon of the patient remarking that the “E” did 
some fantastic changing around from F to L, and back again to E 
with all sorts of weird effects of lengthening and shortening of the 
letter, sometimes losing part of it and then suddenly having it 
return. These are all cases of poor macular control and need 
Kratometer work at the near point, the phoria indicating the proper 
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direction for the base of the prism. 


Also many of you have had a large number of patients who 
read L-F and immediately it is pronounced a convergence insuff- 
ciency. In the majority of instances this is not a true condition, for 
there are but very few real convergence insufficiency cases. Usually 
you will find that the case is amenable to treatment either through 
the use of base-in treatment or attention to the diet or a combination 
or diet and base-in Kratometer work. The fact that the majority 
of these cases improve under this treatment regime is ample proof 
that the convergence insufficiency did not exist in the first place. 
Be very, very cautious about giving base-out treatment work, for in 
many cases this is quite injurious. 

There are many interesting phenomena connected with the 
F-L test which might be discussed, but it is not my intention to dwell 
s things which are merely interesting unless they are also prac- 
tical. 

There is, however, just one question which I would like to 
leave with you and it is this. From the meager outline which I have 
given you of my experiences with the F-L test, ddes it suggest to 
you that perhaps the rudiments of a diagnostic test for brain tumor 
and allied brain disturbances has been at last found which exhibits 
its symptoms before the advent of the choked disc, etc. If later 
research proves this to be true, then one more advance has been 
—_ by optometry to help diagnostic problems outside of our own 

eld. 
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DIFFERENTIAL DIAGNOSIS IN OPTOMETRY* 


William Smith, Opt. D., D. O. S. 
Dorchester, Mass. 


Introductory 

This paper is treating an important subject in optometry. It is deal- 
ing with a system of symptomatology and diagnosis of ametropia from 
an entirely different angle as discussed in the standard text books. While 
it is not a departure from the accepted modus operandi in optometric diag- 
nostic procedure, this paper is an addition—a supplementary contribution 
to the science of optometry and to the art of optometric diagnosis. In it 
the author discusses the various signs and symptoms in ametropia and 
attempts to introduce a system for the differentiation of those symptoms 
which are common in more than one anomaly of refraction. 

The subjects considered here are: Hyperopia, Myopia, Astigmatism, 
Spasm of Accommodation and Anisometropia. Presbyopia not being an 
ametropia but a physiological manifestation, will not be discussed here. 


Hyperopia 

This condition is an error of refraction, where parallel rays of light 
focus in back of the retina, with the dynamic apparatus of the eye at rest. 
It is subdivided into three classes: Latent, Manifest, and Total. 

Latent Hyperopia has no subdivisions. It is the hyperopia that is 
hidden by a cramp of the ciliary muscle. Manifest hyperopia is that part 
that becomes apparent; it is the hyperopia found and corrected subjectively. 
It is said to have three subdivisions: Facultative, Relative, and Absolute. 

Total hyperopia is the full extent of the error the patient has. While 
latent hyperopia will not relax unless some means is employed to subjugate 
the ciliary muscle, usually by the application of strong spherical convex 
lenses, either alone or in conjunction with strong base-in prisms, the symp- 
toms vary but slightly. Oftentimes no differentiation is made, or even 
necessary, but in many cases the actual remedy depends upon the proper 
classification of cases, as the proper mode of treatment can only be applied 
when the actual condition is established. This is especially true in young 
hyperopes, but is also seen sometimes in individuals of presbyopic age, 
especially those with sustained accommodation. 

It is noticed clinically, that certain presbyopic emmetropes (and 
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hyperopes) whose refraction having been corrected to the fullest extent, 
will not take kindly to additional presbyopic correction, this is especially 
noticed in individuals who never had glasses before. They find it as com- 
fortable to read without additional lens power as with, and often will find 
the additional power only a hindrance—sometimes even annoyingly so. 
Further questioning, however, brings out the fact that this condition is 
not always the same. The writer has noticed it in several of his own 
patients, some of whom would have required as high an addition for near 
as plus 2.00 O. U. They never had a near vision correction given them 
and were reluctant of accepting it. Theirs is sustained accommodation. 


It therefore follows that while it is not always essential to put a defi- 
nite classification of all existing errors found in the examination room, 
it is best to do so, because in many cases the classification has a direct 
bearing upon the correction. The classification is, I believe, largely 
dependent upon the symptomatology. 

Perfect vision or 20/20 does not, as we all know, necessarily mean 
perfect eyes. A young hyperope with strong accommodation may exert 
enough of it to simulate emmetropia. Sometimes the hyperope exerts not 
only enough accommodation to correct the defect, but often exerts more 
than necessary and thus over-corrects it to such an extent as to cause the 
eyes to become functionally myopic. It is therefore a good rule to be 
suspicious of those cases in which distant vision taken for myopia, is 
improved with weak concave lenses. Another valuable differential sign 
between true myopia and pseudo-myopia in hyperopia is this: While there 
would be an improvement noticed in distant vision when weak concave 
lenses are applied in cases of false myopia, it would require a good deal 
more of lens power to bring out clear visibility of a line on the test chart 
than it would in true myopia. It is estimated that in real myopia additional 
lens power of % Diopter or 4% Diopter, will bring out a line quite clearly, 
and often more than one line can be seen by the addition of as low as a 
Y% D. sphere, but not so is the case in pseudo-myopia by ciliary spasm. 
Lens power of that strength added will make objects appear clear, smaller, 
farther away, and to appear as if embossed on the card or cabinet. The 
near point in true hyperopia doesn’t change, unless it is a condition border- 
ing on presbyopia, or very high hyperopia (not to mention high myopia— 
that condition is obvious) but in pseudo myopia, especially if concave 
lenses have been prescribed, the near point will be advanced and print will 
appear clearer only if brought nearer to eyes. There will also be some 
symptoms of asthenopia, especially headache and pain in the eyes. 

While it is normal to find between 14 and 24 of esophoria at distance 
in hyperopia, it is not uncommon to find orthophoria, exophoria and very 
low degrees of esophoria at the near point in such cases. (There are cases 
on record in which esophoria of 44 or more degrees have been found.) If 
extra-optometric causes are absent, such as toximias or pathological con- 
ditions, it is safe to suspect the ciliary muscle and make an effort to bring 
out as much of the latent error as possible with convex lenses, as it may 
be an indication of hyperopia, hidden by the cramp in the ciliary muscle. 
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Increase of the convex lens will invariably always bring about normal 
inhibition of the interni, with the result that the physiologic exophoria at 
near will become of normal quantity, and will afford comfortable near 
vision. 

Very high hyperopia may be mistaken for myopia, as they both have 
the same symptoms with very few exceptions. The same limited far point 
is found in each case and the same tendency to squint or contract the lids 
together to cut out peripheral rays of light and thus secure a clearer image, 
is also evident. Near work is brought as close to the eyes as possible, to 
secure a larger retinal image. 

Differential diagnosis can also, in many cases, be established by exter- 
nal examination of the eye and by lens application. The eyeball in hyper- 
opes of very high error will appear small, undersized, sunken into the 
orbital fossa. It rotates easily. The cornea appears smaller than normal. 
The pupil is contracted and is often of pinhole size. The anterior chamber 
is shallow. Convex spherical lenses will tend to raise vision, and if no 
astigmatism is present, will bring it to normal. 

The myopic eyeball appears larger, the movements are sluggish and 
restricted which accounts for the bird-like movements of the head in some 
myopes. The pupil is often large and the anterior chamber is deep. 

Since the symptoms of asthenopia are present in hyperopia, especially 
in low errors and astigmia, the most valuable differential diagnosis can 
best be established by the use of the astigmatic dial with the eye under fog. 
However, a valuable differential symptom between hyperopia and astigmia 
is also that in astigmia the patient is apt to incline the head to follow print 
or any close object, while it is not so in hyperopia. 

Reduced visual acuity together with symptoms of asthenopia is an 
indication of spasm of accommodation. A preliminary tonicity test will 
serve as an excellent differential symptom and a means to decide on the 
correct prescription. 

Myopia 

Myopia is that condition of ametropia in which the eye is too long for 
its static refractive power, parallel rays being brought to a focus in front 
of the retina thus producing a blurred image of the object viewed. 

The longer myopic eye requires no accommodative aid in close work, 
thus enabling the individual to work and do close occupation at near with- 
out glasses often times better than with glasses. This is a valuable sign 
in differentiating true myopia from pseudo myopia and hyperopia. 

Myopia having a definite far point will respond readily to the applica- 
tion of concave spherical lenses. If a complication of astigmia is present, 
spherical lenses alone will not bring up vision to normal, and if a low 
degree of astigmia is present, weak cylinders will make vision very much 
better. The power of lens adapted will depend largely upon the amount 
of error. Low errors are more likely to be supplemented by ciliary action 
due to the very fact that the concave lens induces ciliary action, and caution 
must be observed in selecting the lens for the eye. Concave lens may 


| 
661 | 


THE AMERICAN JOURNAL OF OPTOMETRY 


rightly be labelled “poison,” as the myopic eye is more likely to accept 
lenses that are somewhat stronger for a specific amount of error than will 
a hyperopic eye of the same quantity. Myopic lenses have a tendency to 
make objects appear clearer. This accounts for the readiness one shows 
to accept correction that is too strong. Fogging the eye with a lens to 
represent the patient’s amplitude of accommodation, and gradually reduc- 
ing the fog, as in cases of hyperopia, is a valuable bit of procedure. This 
should be applied in all cases of low myopia, especially in young individuals, 
and may even be resorted to in high errors when they are found in young 
folks. The fogging lens should be kept before the eye all through the 
examination and removed only when a new visual acuity line is to be 
uncovered. 

Over-correction of myopia produces artificial hyperopia and with it 
comes ciliary exertion. The near point muscle test will show this up by 
an orthophoric or esophoric condition in low errors, which will tend to 
diminish, or even become exophoric, when the lens is made weaker. In 
higher errors of myopia, weaker reading lenses are often indicated. 

Esophoria at the near point in hyperopia, especially if there is no 
indication of toximia or pathology, is indicative of latent hyperopia. In 
myopia of low error and of the same constitutional conditions, it is an 
indication of over-correction—if not for both near and distance, at least 
for near work alone. In high errors it is often a physiological occurrence. 
In low cases, it is most likely a condition of accommodative myopia. 


The patient should be queried periodically during the test if the suc- 
cessive lenses tend to diminish the size of objects. If this occurs care must 
be exercised, as lenses are likely to be too strong. It is good practice to 
bring myopic visual acuity up to about 20/30 in each eye and then attempt 
to correct both eyes at the same time, using at the same time fogging 
lenses before the two eyes to prevent accommodative action. The fogging 
lens to be removed only when an additional 4% D. lens is introduced O. U., 
and a new line is about to be uncovered. 

External pressure on the eyeball is apt to produce an artificial myopia. 
In cases wherein the symptoms do not warrant the amount of error, or 
in which the error doesn’t warrant the symptoms, some external agent may 
be suspected. It is, however, safest and best to first find or eliminate all 
optometric possibilities and causes. 

The degree of myopia may also’ be ascertained by measuring the 
accommodation. To do this the table of amplitude of accommodation at 
the various periods of life must be remembered, also the following rule: 
_ Any increase in the power of accommodation at a certain age indicates 
the approximate amount of myopia present. For example, a patient 20 
years of age has a near point of 8 cm., or an amplitude of 12 diopters, or 
an increase of 2 diopters over the normal amplitude for his age, this repre- 
sents the patient’s myopia. A myope’s near point is always closer to the 
eyes than that of an emmetrope. 

The near point test is an excellent means for differential diagnosis. 
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It can be used, as in hyperopia, for proving trial case results. If the near 
point test has been made without lenses before the eyes, then the excessive 
accommodation found should be equal to the minus lens power determined 
by the trial case. If the test is made with the correcting lenses and if the 
near point closer than it should be for the patient’s age, the lens is too 
strong and the patient is made artificially hyperopic to the amount shown 
by the difference between the near point found and that which is normal 
for the patient. 

In young myopes the pupils are usually dilated. They contract as 
age advances. 

Vision of 20/20, or better, even if the pupils are dilated, excludes 
myopia. 

A tendency to progression in myopia is more common if the condition 
is axial rather than when it is of curvature type. Ophthalmometric read- 
ings afford a splendid means for such differentiation. 

An emmetropic refraction in young children should be regarded with 
suspicion, especially if there is a family history of myopia. Such cases 
are liable to develop into myopia, as hyperopia is the normal condition in 
young children. Myopia is an acquired condition, the evolution being : 

From hyperopia 
through emmetropia 
To myopia. 
Astigmatism 

In astigmatism there is some maiformation in the surface curvatures 
of the cornea. Since each section of the cornea has not the same focal 
length, the refraction must vary in its different meridians, from which 
results that the parallel rays of a homocentric pencil of light are not 
brought to a common focus. 

To determine if an astigmatic error is present, this simple rule may 
be remembered: If vision cannot be brought up to 20/20 by spherical 
lenses, astigmatism should be suspected. The normal cornea is not a 
segment of a sphere, but is an ellipsoid with three unequal axes. It there- 
fore must follow that all eyes are to some extent astigmatic and that only 
the compensatory effect of the crystalline lens prevents such regular occur- 
rences. It is often noticed clinically that individuals who had only spher- 
ical correction in their youth, require addition of cylinders in their correc- 
tion with the advent of presbyopia. This is due to the relaxation of the 
ciliary muscle, with the result that the cornea has lost its compensatory 
lenticular assistance. The amount of this “acquired astigmatism’”’ is usually 
very slight, as the crystalline lens will not attempt to correct too great a 
quantity. 

An astigmat can be differentiated from a Hyperope or Myope by 
these distinctive signs: 

1. When spherical lenses do not improve vision after having reached 


a certain point of improvement. 
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2. When spherical lenses do not make vision better at all, oftentimes 
worse. 

3. The pupil appears elliptical or oval. 

4. The optic disc has an oval appearance, the longer axis correspond- 
ing to the meridian of maximum curvature or convexity. 

5. There is often a marked tilting of the head towards the shoulder. 
Since the symptoms of astigmatism (of low error) and low hyperopia are 
almost identical, certain differential signs exist which set the two condi- 
tions apart. 

In low simple hyperopic astigmatism unaided vision is good, and fre- 
quently quite normal and corrected vision is very good. In high errors 
of like nature vision is subnormal and may remain so when corrected. In 
absolute hyperopia corrective lenses improve vision. In simple myopic 
astigmatism unaided vision must be subnormal, but not to as great an 
extent as in myopia of the same dioptral degree. Corrected vision is as 
a rule very good. 

In compound astigmatism lenses should produce perfectly normal 
vision. In mixed astigmatism unaided vision is bad, and if of a high 
degree, corrected vision frequently remains subnormal. 

When the principal meridians in astigmatism are horizontal or vertical, 
vision is not badly distorted, the images are blurred more in one direction 
than in the other. Oblique astigmatism causes real distortion, which is 
ignored by the brain. This distortion is usually more noticeable when 
correcting lenses are placed before the eyes than when the eyes are without 
lenses. Lenses tend to make the condition more apparent, but the brain 
“covers up” and ignores the same phenomenon. 

Vision is usually more reduced when the astigmatism is oblique than 
it is when in the horizontal or vertical axis. This is because the outline of 
most objects are vertical and horizontal. Again, vertical is worse for read- 
ing than horizontal astigmatism, the perception of reading type seeming 
to depend mainly on the upright limbs. 

Asthenopia with reduced vision may be regarded as a symptom of 
low astigmatism, usually hyperopic. This can best be determined while 
the eye is under fog. 

In astigmatism vision for all letters will not be the same, nor will the 
lines on the dial appear alike. It often happens that the patient is unable 
to determine if the lines are of the same color intensity or not, as spheres 
tend to improve vision considerably. Such conditions are best determined 
by correcting as much of the spherical error (with the eye under fog) as 
would allow visibility of the astigmatic dial, and then to try cylinders and 
note results. It may be necessary to reduce the fog somewhat during this 
procedure, to actually enable the patient to select the blackest lines, but 
care must be taken to replace the fogging lens, as soon as such determina- 
tion is established. The axis of the trial cylinders are to be placed at right 
angles to the blackest lines and then rotated to the axes shown by the 
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ophthalmometer. It is wise to ascertain, as the cylinder is rotated along 
the entire circle, until it is placed at the meridian which gives best vision, 
if the lines are all of equal intensity or dullness, and if there is a decided 
brightening up of all objects on the test chart, also if there is no alteration 
in the intensity of the lines at right angles to the cylinder position. The 
last mentioned sign is a splendid means to differentiate whether or not 
cylinders are needed altogether, and if they are of right strength. 


If there is difficulty in determining the measure for the astigmatic 
condition it is because the eyes are not fogged sufficiently. 

It sometimes occurs that one or both sets of lines on the astigmatic 
dial appear colored or fringed with colors. This is a certain indication of 
mixed astigmatism, either natural or produced artificially by insufficient 
fogging, or by the relaxation of accommodation during the examination. 
To overcome this and to arrive, at the same time, at the proper cylindrical 
correction, weak plus spherical lenses are to be put up before the eye until 
the colors disappear. Then if the lines that were originally black are 
again rendered blacker, the concave cylinder is too weak; if the originally 
gray lines appear sharpest (with the added plus sphere) the concave cyl- 
inder is too strong. 

Spasm of Accommodation and Asthenopia 

While not an ametropia, this condition, either partly or in whole, is 
the result as well as the consequence of an ametropic condition. It there- 
fore has a place in this thesis. Furthermore, only too often are spasmodic 
conditions corrected irrationally, simply because the symptoms which 
accompany them are misunderstood or mistaken. 

Spasm of accommodation is an involuntary permanent (tonic) or 
periodic (clonic) action or cramp of the ciliary muscle, whereby the refrac- 
tion of the eye is increased beyond that required for clear vision. It is 
nearly always a defect of youth, but is also sometimes met with in older 
individuals. From clinical observations it appears that as long as the eye 
has accommodation, spasm is possible. 

The chief cause of accommodative spasm is uncorrected astigmia. 
Other causes are: Undercorrected hyperopia; Overcorrected myopia; 
Improperly corrected astigmatism. 

Spasm of accommodation in hyperopes may often be mistaken for 
myopia and corrected as such. The main symptom—subjectively—is that 
vision is reduced and concave lenses are readily accepted. There are sev- 
eral differential symptoms, which, if looked for, may serve as easy means 
for the establishment of correct diagnosis and treatment. 

In true myopia of low degree, even with a moderate astigmia, there 
is usually very good near vision and an absence of headache and pain, 
while in simulated myopia due to spasm of the ciliary muscle, near vision 
is often found to be inconsistent with the apparent refractive condition 
and age, and is nearer to the eyes. Then there are present symptoms of 
asthenopia. 
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Another valuable differential symptom in spasm of accommodation 
is the variable vision an individual with that condition will exhibit. The 
patient under test may at the same sitting see, first 20/30, which will 
improve to 20/20, and which then will drop suddenly to 20/60. 


Suspected spasm of accommodation in which exophoria is the muscu- 
lar condition, requires different interpretation than the same condition 
with esophoria. Hence, the treatment is also different. In such conditions, 
especially if the near point muscle tests are not in accord with the entire 
error, it is best to have the patient examined more than one time, allowing 
him to wear part of the dynamic retinoscopy findings as treatment lenses, 
their use to be as indicated. 

Asthenopia is uncomfortable, weak, painful and irritable sight, and 
includes as its symptomatology all the conditions which accompany it, 
such as ocular headache, neuralgia, photophobia, fatigue, dimness of vision 
and inability to use the eyes continuously. It generally points to muscu- 
lar strain which is more likely to occur as vision is acute in ametropia 
(hyperopia, low hyperopic astigmia ). 

Asthenopia is generally more severe at night when the eyes are tired 
and are under the strain of artificial light, but sometimes irritable condi- 
tions are especially noticeable on awakening in the morning. The mode 
of living and working, as well as the individual’s occupation is in a large 
measure responsible for the asthenopia. Any of these causes may have 
to do with the severity and grade of the condition. 


Incorrect lenses may cause asthenopia; thus unequal lenses may cause 
anisometropic asthenopia; improper cylinders may cause astigmatic or 
cyclophoric asthenopia ; decentered lenses, hyperphoric or muscular asthen- 
opia. Too strong concave lenses may cause accommodative asthenopia. 
A hyperope whose condition without lenses doesn’t cause asthenopia, may 
suffer from such symptoms if over-corrected. 

Nervous asthenopia is due to nervousness, hysteria, functional dis- 
orders, poor health, disease, excessive use of eyes, bad ventilation, bad 
lighting, dental decay, malnutrition and lack of exercise. The symptoms 
of this type of asthenopia are: headaches, usually frontal, occipital and 
supra-orbital. Pain near the temples. The eyes are red, the lids and con- 
junctiva inflamed, photophobia, irritability, lachrimation, and at times an 
eritropsia is present. The eyes appear watery and weak. In these condi- 
tions a spasm of accommodation is usually of sudden onset and in this it 
differs from a true myopic condition which is gradual in its development. 

Thorough investigation into the individual’s habits and peculiarities of 
working conditions ; living and sedentary habits are essential, if diagnosis 
is to be correctly established. Much can be learned by measuring the 
muscle tone both before and after the examination and noting the varia- 
tion. Additional information may be had after such tests have been per- 
formed. 

Anisometropia 
Anisometropia is that condition of sight in which the refraction of 
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the two eyes differs. The variance may be great or very slight; one eye 
may be hyperopic and the other myopic. One eye may be ametropic and 
the other emmetropic. Anisometropia may be either congenital or acquired. 
It is difficult to decide which it is since hyperopia is taken to be the normal 
condition at birth. 

Acquired anisometropia is due to aphakia, dislocation of the lens, 
operation or wound involving the cornea, or improper optical correction. 
Binocular vision is possible in anisometropia only when the two eyes are 
fairly similar; otherwise, monocular vision with the eye possessing the 
least refractive error is the rule. Asthenopia accompanies anisometropia 
when there is unequal exertion of accommodation. Unequal correction of 
equal eyes may also be a causative factor. When the eyes are equalized 
in anisometropia, the near points of both must be at equal distances; if 
they are not so, it is an indication that the eyes are not properly corrected 
and vision equalized. 

When vision is confused after correction of each eye separately, the 
sense of simultaneous binocular vision exists; if it is not confused, such 
sense does not exist. 

Curvature ametropias are most likely to be the cause of anisometropia. 
It is not so likely to be found in axial conditions. Ophthalmometric read- 
ings are of value as they may shed light on the cause of the condition and 
should be consulted when anisometropia is suspected, or indicated. Condi- 
tions of anisometropia in which the corneal curvature values vary greatly 
are less easily corrected to equality. Those in which the corneal value 
are alike or nearly so, are more easily brought up to equal correction. 


General Consideration 

The case history in optometric clinical procedure corresponds to the 
case history other practitioners take, when they are consulted on matters 
pertaining to health or illness. It is a recital of the various signs, signals, 
manifestations and warnings the brain sends out to inform the patient that 
all is not well somewhere in the human system. It is a highly specialized 
code and each condition has its own method of notification. The various ! 
ocular conditions with which the optometrist is concerned, too, have signs 
and symptoms by which disorganized functions are recorded to the brain. 
These manifest themselves as symptoms and each group is particularly [ 
identified with its own peculiar condition. 

Simple errors of refraction are easily recognizable. Errors with 
complications less so, because they represent more than one type of symp- 
tom. In addition to the major symptoms (those symptoms which are 
always found in any specific condition) there are also some minor ones 
and those which are usually found in the complication. Conditions arising 
from neglect, unhygienic surroundings faulty environment, illness, abuse, 
sedentary habits and many other causes, present a maze of symptoms, 
which require great skill to untangle—and then with difficulty. 

Modern conditions of living and illumination have created new eye 
anomalies. The optometrist is called upon to cope with these very fre- 
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quently in his daily practice. These conditions present a number of signs 
and symptoms, which must be correctly interpreted, if proper correction 
is to be effected. 


Judicial questioning on part of the optometrist, together with his skill 
of reading the symptoms from his objective findings, as well as those 
found subjectively, will enable him to properly ameliorate the existing 
condition. With all this, however, must be included the examiner’s ability 
to place the proper symptoms in their proper anomaly, and to take those 
symptoms and weave his case around them and then apply the proper 
remedy. 


Exact differentiation means exact correction. Proper placement of 
the differential symptoms, as recited by the patient, depend upon both 
the patient and the examiner. If the patient is not honest in stating his 
symptoms, by withholding some facts and by distorting others, no bene- 
ficial results may be accomplished. Likewise, if the optometrist doesn’t 
make an effort to verify those signs and symptoms by all the means in 
his possession, no beneficial treatment may result. But if both the patient 
and the diagnostician co-operate, and in addition, if the optometrist is 
well trained to understand his work—by being able to interpret the symp- 
toms as they present themselves, and to derive from these the information 
he desires, then and only then can actual correction be established. 


In optometry, like in all other professions dealing with the effects of 
the human body, the same symptoms are common in more than in one 
condition. The presence of other and additional symptoms, both major 
and minor, enable the practitioner to draw the line of differentiation, and 
correctly name the existing anomaly. So, in hyperopia, the presence of 
symptoms of asthenopia alone does not preclude the existing error, because 
the same symptoms are also found in astigmia, spasm of accommodation 
and in mal-corrected myopia. But the symptoms of asthenopia, with good 
distant vision, and impaired near vision, is a fair indication of the condi- 
tion referred to. 


Likewise, the same symptoms of asthenopia may be present in astig- 
mia. Does that alone preclude that astigmia is the existing error? It 
would be folly to prescribe just on that sign alone. There must be other 
symptoms present before the actual diagnosis may be established. All 
these symptoms put together, determine the existing condition and the 
method of treatment indicated. 


Similarly, those patients whose far point is restricted are not neces- 
sarily myopic. Hyperopes of high error suffer from the same condition. 
Nor are all those whose pupils are dilated always myopic, because dilated 
pupils are not definite signs of myopia. Other factors must be present 
to enable correct understanding of a condition. Some slight symptom 
may change completely a diagnostic finding in a case some insignificant 
phenomenon may cause the optometrist to alter the entire mode of cor- 
rection and to incorporate advice of some nature with the proposed correc- 
tion to be used in conjunction with the glasses—which he would not deem 
necessary under ordinary circumstances in similar cases were this symp- 
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tom lacking. 

Differential diagnosis will enable the optometrist to place the facts 
found and to search for them in the cases which do not present symptoms. 
By properly placing the correct symptom where it belongs he will be 
enabled to properly recognize the case and to apply the proper treatment 
for its correction. 

Differential diagnosis is established by taking the facts known as 
symptoms and either adding to them or deducting from them other signs 
and manifestations as they appear, to get the necessary data known opto- 
metrically. Then, by searching and comparing a point here and a point 
there, arrive, by the process of elimination, at a woven fabric pattern of 
the patient’s anomaly. It is the insignificant sign that warns the optome- 
trist that the minus correction is sometimes excessive; it is likewise a 
minor symptom that reveals latent hyperopia. To know these symptoms 
and to place them where they belong, and to be able to interpret them is an 
art; to draw the necessary deductions correctly and to apply them in con- 
clusion is a science. The expert optometric diagnostician should be able 
to place his finger at the proper signs and tell what the existing condi- 
tion is. 

DR. WM. SMITH, 


1107 BLUE HILL AVE., 
DORCHESTER, MASS. 


SPEEDY LATERAL PHORIA DETERMINATION* 


Paul Dill, Opt. D. 
Greeley, Colorado 


Ascertaining the phoria of certain types of patients has in the past 
been an irksome procedure, and in many cases, results in confusion and 
misunderstanding. We are all familiar with the Maddox rod and the 
Maddox prism technique. We know their faults and their merits. We 
have all experienced difficulty in making some patients “see the streak as 
quickly as desired.” Many patients have difficulty in locating it promptly. 
They see it and then they lose it. Sometimes, unless much care is taken 
to exclude all other sources of light, “two streaks are seen!” The patient 
wonders and often asks: “Which streak do you mean?” Time is lost, 
and the refractionist is apt to become vexed. 

Determining the lateral phorias by the dissociation method, through 
the “fatigue fields” is a method much favored today. While this method 
is easily applied to all classes of patients, the writer has not found it as 
quickly applied as the method about to be described. 

Several different cards have been devised for making the near phoria 
tests. Others have been devised for making the distance phoria tests. 
Some of these cards are somewhat confusing to certain types of patients. 
For instance, it is troublesome and unpleasant to make a deaf person 
understand just what you want to know. That is: “where the ‘top vertical 
black line’ intersects a certain letter or number of the ‘lower’ row of 
numbers?” Or to understand this: “At what place in the ‘top’ row of 
letters does the ‘lower’ arrow point?” This technique often requires much 
detailed explanation about the “upper” or the “lower” row of numbers, 
etc. All this takes time, and there is much room for misunderstanding. 

I will now describe a “lateral phoria test” that is quite free from 
perplexities and is a real pleasure to make. It is easily made even when 
the vision in the good eye is as deficient as 20/60. The test can be made 
at ten feet if desired and where the vision is only 10/60. The phorias of 
a 5-year-old child can be accurately determined, for both distance and near, 
in about one minute. No misunderstandings are probable. The patient 
knows immediately what you are talking about. 


*Submitted for publication August 26, 1930. 
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The distance test necessitates a large white card. The test should be 
made at 20 feet direct, or by using a reversed chart it can be made with 
mirror. Slightly above the middle, on this white card, is printed a hori- 
zontal row of both letters and numbers large enough for 20/60 acuity. 
All these letters and numbers are printed in red ink. In the center of the 
row is the cipher (0). To the right are the numbers 1 to 10. To the left 
are the letters A to J. When these are to represent 1 degree, the space 
between each letter and number must be 6 cm. when the test is made at 
6m. This will require a large card. If it is desired that each letter repre- 
sent % degree, a smaller card may be used, the characters of which are 
then spaced 3 cm. About 1% inches below the 0 is a black vertical arrow 
pointing “down.” It is 34 inch wide and about 5% inches long. 

The chart is observed through the Kratometer or the phoropter, with 
a 5 or 6 degree prism base up over the right eye. A red filter lens is used 
over the left eye. The row of red letters is now seen only by the right 
eye. They are “filtered from view” of the left eye. The black arrow is 
now doubled, being seen by both eyes. The one seen by the left eye is 
“above” the row of numbers. The position of the “top” black arrow indi- 
cates the existing phoria. The “letters” indicate esophoria, the “numbers” 
exophoria. 

When ready to make the test, simply say to the patient: “Do you see 
a row of red letters and those two black arrows?” Yes. “What letter or 
number is that highest black arrow above?” The answer as a rule comes 
quickly, and the phoria is thus revealed. 

A small test card for measuring the near phorias is made in the same 
manner as the large distance card. For use a 33 cm. the letters and num- 
bers are spaced 7 mm. apart. Each letter or number then represents 
2 degrees of deviation. The response to correction may be ascertained 
by the application of the correcting prisms. The black arrow on the near 
chart is placed about 4 mm. below the 0. It points “down” and is 2 mm. 
wide and 13 or 14 mm. long. In cases where left hyperphoria exists, a 
stronger prism than 6 degrees may be necessary to cause enough dissocia- 
tion to place one black arrow “above” the row of letters. 

If preferred, the black arrow may be made of thin black metal or 
cardboard and attached to the white card so that it may be turned to a 
horizontal position and then by causing a “slight” lateral dissociation with 
“base in” prisms, the kind and amount of vertical phoria is easily ascer- 
tained by correcting prisms. In making this test, care must be used. The 
patient’s head must not be tilted in the least or inaccuracies will occur. 
The red lens filter is not used in this test for hyperphoria. 

In cases where the right eye has poor vision, the dissociating prism 
may be placed “base up” over the left eye and the red filter lens over the 
right eye. Proper interpretation must now be made, as the “numbers” 
will then, of course, indicate esophoria and the “letters” will then indicate 


exophoria. 
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In presenting this new technique of determining the lateral phorias, 
it is not the writer’s claim that it is superior to other methods, but it is 
the most readily applied of any procedure in general use. On account of 
its absence of confusion and its accuracy, it is invaluable in certain cases. 


DR. PAUL DILL, 
817 8ru srT., 
GREELEY, COLORADO. 


THREE STUDIES IN EYE PATHOLOGIES TREATED 
BY LIGHT THERAPY* 


W. Warren Roepke, D. C. 
Shakopee, Minn. 


The case histories submitted in this paper must not be considered as 
final evidence of what can be done in this type of pathologies. With the 
exception of the case of hyperlacrimation they were studies that the writer 
was forced to make because of contributing circumstances. The con-. 
sistency of the results in the inflammatory cases, however, is an encourag- : 
ing commentary upon the probable usefulness of Light Therapy in eye; 
pathologies. 

In only one sense was the treatment of these cases empirical—the} 
writer had had no experience in dealing with eye pathologies. It was, 
however, the application of known principles of reaction in other parts off 
the body. | 

The influence of ultra-violet as a bactericide is too well established t 
need question. Not only is it lethal to bacteria that come directly in th 
way of the radiation, but it stimulates a local phagocytosis that remain 
for a considerable time following radiation. Because of the severity o 
this phagocytic reaction prolonged exposure of delicate membranes to tb. 
bands shorter than 2,800 or 2,900 A. U. would be dangerous. However 
properly timed, the beneficial action on the conjunctiva should be just 2 
marked as upon any other mucous surface. 

Just beyond the ultra-violet, and composing the shorter bands of th 
visible spectrum, are a group of bands which, according to their densit: 
and combination, are analgesic, astringent, and cooling to inflammation 

It was these radiations that were used with success in the cases cite 
here. 
A Case of Trachoma 

Case Numbers 513s: Female, age 50. Onset sudden the first week 
in June. Source of infection unknown. Pain excrutiating day and night. 
Extreme photesthisis, with much lacrimation. Patient kept the eye cov- 
ered, used hot and cold packs, and finally, when no relief was obtained, 
consulted her family physician. He diagnosed the condition the result of 


*Submitted for publication April 28, 1930. 
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a cold. Several weeks of treatment brought some relief, which lasted five 
days. The pain then returned worse than before, and this time defied 
treatment by the methods formerly used. 


The writer first examined this case on July 22. A tentative diagnosis 
of Trachoma was confirmed by two outstanding oculists. A panus had 
already developed on the cornea. A very discouraging prognosis was 
given by the oculist in charge of the case. Treatment was instituted with 
2% silver nitrate. The patient, who was staying at the home of the writer, 
did not improve. Finally, to bring relief from the pain, the writer resorted 
to the treatment outlined below. 


The lid was rolled back and pushed down so as to cover the iris. In 
this position the conjunctiva was radiated with ultra-violet for 15 seconds. 
On days when the cornea was radiated the iris was protected from the 
rays by a shield held by the nurse. Every third day the time was increased, 
until a maximum of three minutes was reached. A carbon arc was used 
as the source, burning a carbon rich in radiation in the bands of 2,600 
A. U. to 3,800 A. U. 


Following this procedure there was considerable pain for a time. To 
relieve this, and to further promote resolution of the pathology, a sedative 
band of the visible spectrum was used, a band with a concentration between 
4,400 and 4,800 A. U. This also was used in combination with another 
band lying between 5,200 and 5,600 A. U. which produces a marked 
astringency in inflamed mucosa. 

In four days the pain was gone. The latter part of August the 
patient returned home, but in September another ten days of treatment 
was given. Since that date the eye has been in constant use. Because 
of the extreme danger of relapse in trachoma this case is being watched 
every two or three weeks. It is an interesting commentary that the patient 
reports vision in this eye better than it has been in years. 

Aside from the comfort that was given the patient in so short a time, 
there seems to be enough clinical advantages to this mode of treatment to 
warrant investigation on the part of the specialist in eye pathologies. A 
blepharotomy was prevented, which at best, is not a desirable procedure. 
With the danger of the formation of an Argyrol pupil silver nitrate, when 
it becomes necessary to use it for prolonged periods, hardly offers a favor- 
able method of treatment. 

A Case of Traumatic Inflammation 

Case Number 570s; male, age 21. While sawing wood with a circle 
saw a stick was thrown from the saw striking the patient in the left eye. 
This was on a Wednesday. On Monday, five days after injury, the 
patient was brought to the writer’s office. We advised seeing a specialist, 
but with the severity of the pain it was only human to do something at 
once. 

A very dense band of light located on the short wave side of the spec- 
trum was used. You may imagine the pleasure of the patient when the 
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pain began to relieve in a few minutes. Three hours later another treat- 
ment was given, this time using the astringent group mentioned above. 
On the following morning the swelling was practically gone, and there was 
no pain. The patient was treated four times the second day and two 
times the third morning. On this later date the swelling was entirely gone, 
and there was but little corneal inflammation. With no further treatment 
this case made a complete and uneventful recovery. 

Hyperlacrimation 

Case Number 600; Female, age 53. Widow. A constant flow of 
secretion from the eye for the past three years. It was present to some 
extent before that, but not so pronounced. She had been told that the 
lacrimal duct was occluded, and advised not to have it probed. 

A friend sent her to the writer to see what could be done. The opin- 
ion given was that nothing short of having the duct opened was practicable, 
but if she wished to be the subject of a harmless experiment he would like 
to see what light would do. 

The astringent bands were used with such a marked improvement in 
three days time that the writer became suspicious of the diagnosis of 
occlusion of the ducts. Consequently she was sent to Dr. Kurtz who gave 
an opinion of definite occlusion. 

It is possible that this case was one of hyperlacrimation with occlusion 
of the ducts. The occlusion will be uninfluenced in this case. Relief 
from the extreme lacrimation, however, is an end worth working towar@, 
as there is little doubt that excessive lacrimation, whether with or witho 
closure of the ducts, is productive of some disagreeable symptoms. 


Conclusion 

The writer is aware that this paper cannot bear the stamp of authoff- 
ity when so few cases can be cited. That is not the end toward which 
is written. With the trend toward ocular physiotherapy, however, thej 
are those who may be interested in these reports—those who will be alm 
to carry on a more intensive research in this fertile field of investigati 


The use of light in the treatment of inflammatory pathologies, as will 
as nerve and muscular conditions, is a well established therapeutic pro 
dure, with years of experiment and clinical practice back of it. Therej#s 
little question but that its usefulness in optometry and ophthalmology v@ll 
greatly repay the effort exerted in developing a technique. This devel 
ment of necessity falls upon those who are daily working with eye path 


gies. 


DR. W. W. ROEPKE, 
SHAKOPEE, MINN. 
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NEW INSTRUMENTS FOR FUSION TRAINING IN ENGLAND 


At a recent optometrical congress held in England three new treat- 
ment devices were offered the profession by British instrument manufac- 
turers.! The Synoptophore, illustrated in Figure One, and the Synopti- 
scope, illustrated in Figure Two, are instruments used in the development 
of the fusion sense much in the same manner as is the Amblyoscope. The 
advantages in the use of these new treatment devices as compared to the 
Amblyoscope are obvious, inasmuch as it is not necessary for the patient 
(frequently a small child) to hold the apparatus, and secondly, being 
mounted on a stand the movements of the two separate objectives can 
better be controlled by the two handbars as illustrated. 


The third treatment device, called the Training Stereoscope illus- 
trated in Figure Three, is used also in the development of the fusion sense, 
the technique being similar to that of the Phoroptor as devised by the 
American Optical Company for use with the Wells Cards, or the Stereo- 
scopic attachment as developed by Bausch & Lomb for the Campimeter. 
A brief review taken from the September 12, 1930, issue of the Optician 
relating to these instruments follows: 

“The latest improved model of the Synoptophore can be used for 


*The Synoptophore and the Training Stereoscope are made by the Elliot Optical 
Company, 104 Great Saffron Hill, London, E. C. 1, England. The Synoptiscope is 
manufactured by Raphaels Ltd., Hatton Garden, London, E. C. 1, England. 
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(Fig. 1) The Synoptophore (Elliott) 


training the fusion sense and correcting all types of manifest squint in 
young children. It is also equally useful for training older patients for 
the correction of a phoria when present. It can also be used for measur- 
ing all vergencies accurately and under stereoscopic conditions, . . 


“The Training Stereoscope has been devised as an auxiliary training 


device to give variety and change in training, and is not intended to replace 
any existing apparatus for squint training. It is suitable only for moder- 
ate angles of squint and is intended for use in conjunction with the 
synoptophore when the angle of squint is large. The stereoscope is fixed 
to a weighted oak base and has an adjustable chin rest. The eyepieces are 


(Fig. 2) The Synoptiscope (Raphael) 
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controlled by the milled head, the range of movement being from 50 to 
80 mm. Two swing out prisms (10 A) are fitted behind the eyepieces. 
these are used only when a convergent squint is being treated. The card 
holder has both horizontal and vertical movements as well as a circular 
movement through 20 degrees on either side of zero for the detecting and 
correcting of cyclophoria. Training with the stereoscope consists of 
making and breaking fusion by approximating and separating the stereo- 
grams (45 in number). 

“The new Synoptiscope has been designed according to the recom- 
mendations of various muscle experts, including Dr. E. Maddox. Many 


(Fig. 3) The Training Stereoscope (Elliott) 


new features are included in this model, probably the most striking being 
the “U” shaped design of the chamber supports which enables the head 
to be placed within the “U,” and consequently allows the eyes to be placed 
closer to the eyepieces than was ever possible with the older designs. The 
eyepieces themselves have been reduced in size, enabling the movements 
of the eyes to be observed by the operator. This decrease in size of the 
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eyepieces also enables small P. D’s and considerable convergence to b 
accomplished with ease. The eyepieces also utilize small stainless stec; 
mirrors in place of the usual prisms. The vertical adjustment of th 
slides is accomplished by a rotation of the eyepiece; in this way the who’ 
slide is maintained in the field of the eyepiece throughout. 

“Three methods of illumination are provided: transmitted artifici 
light; transmitted daylight obtained by means of reflectors hinged ont# 
the back of the chambers; and reflected artificial light. This latter syste 
of illumination enables the instrument to be used with the many standa 
stereoscopic cards at present to be obtained. Provision is also made for 
eye and hand co-ordination exercises to be carried out simply by remov- 
ing the mirrors from the eyepieces and placing a paper holder at the focus 
of the eyepiece lenses.” 

The development of these new treatment and fusion training devices 
in England indicate clearly that the optometrists of that country are as 
fully awake to the possibilities of Orthoptic treatment technique as are the 
more progressive practitioners of America. While these instruments 
themselves offer little if any advantages over those made by manufac- 
turers in America, we are glad to illustrate them here to show the progress 


that is being made in this field by our British cousins. “ 
Cc. 4 &. 


ABSTRACTS 


GIDDINESS. G. Lea. The Optician. (British). Vol. LXXVI, 
No. 1928, pp. 223-224. 1928. 


The giddiness which children experience, when they stagger 
with the head forward after prolonged rotation, consists of a swirling 
of images within the visual fields in the opposite direction to that 
in which they turned. The optical explanation of this seems to be 
that successive innervations of the retinae continue to be projected 
in a panoramic way, after the manner of after-images; for fixation 
is impossible in the blurred confusion which is beyond control. The 
groping tottering under an almost imperative influence to revolve 
in the same direction as the racing visual projections demonstrates 
the intimate connection between bodily stability and steadiness of 
the visual fields. If the “spinning” be abandoned early, the giddiness 
is soon cured by rotation in the reverse direction. But when it is 
sufficiently prolonged, breathing is arrested, and vomiting follows, 
with an acute headache. poo eS 
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ANNUAL MEETING The annual meeting of the American Academy 

OF of Optometry will be held in Omaha, 

ACADEMY Nebraska, on the 14th, 15th and 16th of 

December. Dr. Briggs S. Palmer of Boston, 

Massachusetts, will preside and the program as arranged by Dr. O. J. 
Melvin of Omaha, follows: 


PROGRAM OF THE AMERICAN ACADEMY OF OPTOMETRY 


Sunday, Dec. 14, 1930 


9:30 A.M. General Assembly. 
10:00 A. M. — Address,’ Dr. Briggs S. Palmer, Boston, 
ass. 
10:30 A.M. “Is Economic Success Possible for Ethical Optometrists?” 
Dr. Ralph Barstow, Rochester, N. Y. 
2:00P.M. “The Correction of Squint in the Dominant Eye,’ Dr. 
George Oertel, Syracuse, N. Y. 


3:30 P.M. “The Form and Function of the Visual Tract with Special 
Reference to the Cerebral Cortex,’ Dr. E. G. Wiseman, 
Buffalo, N. Y. 


6:15 P.M. Informal Sunday Supper. 


8:00 P.M. “Accommodative Convergent Relationships,’ Dr. Edwin 
Forbes Tait, Philadelphia, Pennsylvania. 


Monday, Dec. 15, 1930 
9:00 A.M. “Color Field Work,’ Dr. J. Wolff, Spokane, Washington. 
10:30A.M. “Some Recent Discoveries in Anatomy, Physiology and 


ANNOTATIONS AND SOCIETY PROCEEDINGS 


11:00 A. M. 


1:30 P. M. 


Psychology That Are of Importance to Optometry,’ Dr. 
R. M. Peckham, Rochester, N. Y. 


“Practical Ideas from a Practical Standpoint,” Dr. Clyde J. 
Hathaway, Pontiac, Michigan. 


Business Session. 

“Secretary and Treasurer Report,’ Dr. J. Fred Amdreae, 
Baltimore, Md. 

“Report of the Fellowship Committee of the Columbia Uni- 
versity,” Dr. E. G. Wiseman, Buffalo, N. Y. 

“Report on Columbia Research,’ Dr. Wm. Feinbloom, 
Brooklyn, N. Y. 

“Committee Report,’ Dr. Albert Fitch, Philadelphia, Pa. 
“Report of Committee on Physical Agents,’ Dr. J. I. 
Kurtz, Minneapolis, Minn. 

“Committee Report on the Use of Red Free Glass in Cer- 
tain Cataract Cases,” Dr. E. E. Hotaling, New York, N. Y. 
“Educational Situation and Needs,’ Dr. R. M. Peckham, 
Rochester, N. Y. 

“Report of Committee on New Instruments.” 

“Discussion of New Techniques.’ Any questions may be 
presented at this time. 

Election of Officers. 


Formal Round Table Dinner—Dr. Briggs S. Palmer, Bos- 
ton, Mass., presiding. 

Debate: “Resolved That Ocular Physical Therapy Should 
Be Applied by Optometrists” ; affirmative, Dr. J. I. Kurtz 
of Minneapolis; negative, Dr. C. R. Padelford, Fall River, 


Mass. 
Tuesday, Dec. 16, 1930 

“Contact Lenses,’ Dr. Wm. Feinbloom, Brooklyn, N. Y. 
“Minimum Optometric Procedure,’ Dr. Sterett S. Titus, 
Kansas City, Mo. 
“Some Clinical and Statistical Data on Lenticular Astigma- 
tism,’ Dr. Edwin Forbes Tait, Philadelphia, Pa. 
“Orthoptics,” Dr. R. E. Littlefield, Kansas City, Mo. 
“Phoria and Duction Tests and Their Significance,” Dr. 
A. M. Skeffington, Chicago, III. 
Motion Picture. “Study of the Eyes in Motion,” Dr. R. M. 
Peckham, Rochester, N. Y. 
Dinner. 
“Control of the Central Gray,” Dr. R. H. Spitler, Eaton, 
Ohio. 
“Tridology,” Dr. R. W. Bennett, Indianapolis, Ind. 

* 


* *x * * * 


7:00 P. M. | 
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10:30 A. M. 
1:30 P. M. 
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3:30 P. M. 
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7:30 P. M. 
8:30 P. M. 
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Orthogon Lenses 
are better for your 


patients, because— 


The margins are used fully as much as the centers, 
For example, if you wear glasses, you are reading 
through the margins right now. Hence the Rx 
correction is as necessary in the margins asin the 
centers. 


The most important marginal correction is that of 
overcoming the astigmatism of the lens. In Orthogon 
Lenses variations of cylindrical power are eliminated 
from center to edge. 


Optical correction, surfaces of superior optical and 
physical fineness, and precise centering make Ortho- 


gons (U. S. Patent No. 1,715,784) Bausch & Lomb’s 
best lens. 


In Soft-Lites, too 


_ Imperial Optical Co. 
Canadian Distributors: National Optical Co. A y “A 
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“ER since lenses were first worn bet: 
eves, the ideal soughe by practitioners 
been a lens chat would exactly and fol 
por ect the visual errors for which it was inter 


have long been available for the correceon 
or visual errors. But with ordinary lenses the correc. 
tee has been deficient near the margins of the le lens 
ami precise only when the line of sight has beew 
| <emfined to a small area near the center. 


This picture was photo- 
graphed through an or- 
dinary lens. Only the 
center area is clear, the 
margins are blurred and 


Orthogon Lenses are designed for living eves cht indistinct. 


we, and are skilfully fashioned co afford the pe 
that your cyes require, 


pare of the lens area you may 


will afford vatur eves 


tothe 


correct ea visual errors for which it was intended, 5 
: Lenses have long been available for the correction” 
Of visual errors. But with ordinary Icnses the correc-" 
tion has been'deficient near the margins of the lens ~ 
and precise only when the line of sight has been“ 
confined-to a small area near the center. 
_Orthogon Lenses arc designed for living cyes chat y 
anove; and ate skilfully fashioned co afford the pre~ 

€¢ correction that your cyes require, no matt 
‘ae part of the lens area you. may look thea 

Lenses will afford your ee 
tight out to the edgs 


This photograph was 
taken through an Or- 
thogon Lens of the 
same power. Note the 
superior marginal cor- 
rection. 


From the B. & L. Fitting Table Book, 
“Why We Recommend Orthogon Lenses.” 
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